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(54) CATALYST AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst which is obtained by 
forming an alumina thin film on the surface of a carrier and is excellent 
in pressure loss, heat resistance, cleaning resistance and regenerating 
characteristic, and to provide a method for manufacturing the catalyst. 
SOLUTION: This catalyst is obtained by coating the surface of every 
particle of the silicon-containing ceramic carrier with the thin film of 
alumina containing the oxide of a rare earth metal such as ceria and 
depositing a catalytically active component on the surface of the thin 
film. This method for manufacturing the catalyst comprises, for example, 
heating the silicon-containing ceramic carrier at 1,000-1,500° C to form 
an oxidized film of silicide, immersing the ceramic carrier thus heated in 
the solution of an aluminum-containing metallic compound, 
heating/drying the ceramic carrier thus immersed, heating/calcining the 
ceramic carrier thus dried at a higher temperature than 300 to 500° C 
to form an amorphous alumina thin film, immersing the ceramic carrier 
thus heated/calcined in boiled water of 100° C, drying the ceramic 
carrier thus immersed, regularly calcining the ceramic carrier thus dried 
at 500-1 ,200° C and depositing the active component on the alumina 
thin film on the surface of the carrier. 
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r. ^n^n<o»aiiffi<Dy*^XA*tt!BT4fe© , t? 

^>4 0 SItC^TJ:^fC, CeOz *s#aEUfic^ftBK (a) 
B. »^*(DBBR*iS14ft"r4Ci«cJ:9, 

fbS«tt»ntftt6ttt»fc*K:»**s*^*- ceo 
2 3&sffiSEr4«*«E Cb) tco^rB, ^c©J:5«cSl£; 

Ce0 2 ^ Ce02 - « +x/20z 

50 tci;^rffit±{b?nTTT c*-#>) iSJ^L, coz 



n 

«JR*»tt*bU H^JPGttflKOCeOr St®<Di^feffii4 
ftTJfc*, HEOSC3WtW*OT**. 
[0 0 3 7 ] HI 3 , HI 4MU T^S^SJR*- 

Ofe /««Ali 03 84*» % Pt/*H*A1, 0 3 

U-f>?^;V£ (DPF, ^fi=150mn)**S^4 I te'K 
§lt HOOrpm ,3.9 NmQ^ A 

— g/l>x>^>&S*U (350"C> «*7-f 

;V^-tc^Ab/cci:^cD7 -f (2«AP£9 145 

imitO*MTrcMH»)<D«» (013) . 4$J;C>*?f* dBft) 

as cijmKATteiaiwiBAtojfcb, B14 *m 

t/ A 3- hT^ 5^) ttd ^tftot 50sec-70 
"C&0 2 3WP81fiC«t-DT. 80sec-800 °C"Ctr-^fiS[ 

^jffl^.^^, ♦jswW'ctt 45sgc-9oo "cti>9a^a 

KSfttlr^. Sfc* HI 5tt, W£**©*>©*it« 

^TC^i i>^^-^A<b ©a^Btf M»*JB^ stt#i 
Jbft'*** Lti^ctr, R*±^fb»©ffifiES<z> 

[0 03 9 ] ^3^->Afc©«*H{t«IO*»*i* 
OTB#iJHlKb*«. 1 -30nrrSS^TS 

*C*S.. 1 nm*«©1i*iWfcW 

tt»ft±B»r**. - «i^#3Cni™Htett&i* 

[0 04 0] TJW5^Wil©«Jfi^^^ ;H5B, ^& 



0 MI2 0'0 1 -3 1 47 6 4 

12 

MftflPfX (X10K), CX30K)±££M$Lfc 
[0 04 1 ] ^B^CDftKKOCfcl^T^fe^nri^^^ 

*»atr s c t kj: o ttkj&s n/cr * 5 ±mm<o^ 

10 «BtB, T-Ali 0 3 , ^-Al 2 0 3 , 0-Al 2 0 3 Oyp 
300nm r^S/SSOtb^ 5 - 5(XO»tt**"«"* ^^"^ 

4S-. tut, c<DJ:5tt«S6*6tt*WI)l©J»*tto. 
5 urn &TF~C* Tfr 5 tli©7^ 5 ^©lt«lB»tt, 
50- 300m 2 /q«5CiWtU>. CCC^T* 
^ i tt, SIC &/J>«B^jeKO 

-C*£o tt*5. r;V^ t©il(J5- 20 nm tf£9S£ 

[0 04 2] ±E**ttWaBRT ;b 5 ^WlgcD^^± 
KOcfc^fcBBe-rSfflSB. /h«tt^@KT^5^0S 

^t?*T^L<^:D. — 300 nmcfcO 4>^C^ri^<b1f^W 
^ 2 nmcfc 0 /h3 ^ ift^Kft «!: 3 ± 

30 c©Jt** 5 J: 0 ^3 1> t £*tttt*ffl8l*««r ^Ci 
*«U<, 50J:D**<ft*iilHfcWK:ti5<tt 

[0 04 3] T^5^Wl*?>tbSta8l«:^t>r, 

^tt^S. — tt^BfS^^oom 2 /q <fcO^:fir<tt 

* 4 'mmzmvtr ^affltc a d -r «f s c t ** 

40 (Ct5<tt*. tt*. *f* Ll'»tt*aBW* 50-200 m 2 / 
[0 044] iXtC, _hfHOcfc 5 S ^fH^tC*5l> 

0.1 — 15mass%^f^ 1/1*. C<Dm&\Z, 0.1 mass%ct 
D /Jn$ \,> ii*SM4ffi)±S&*^S < . — *15mass% cfc 5 

<fc0JfSU<«l~4mass%r*2>- 
[0 04 5] ^tC v C(D-fe7^ '^a*^-C, CC^> 

a#*«. «iu<^««fb»t>* (sic ) c^i^ 

50 SO^S«0.01— lOmass^i-r^C^^lffSUl^ C 



13 

©gfite. »l»3W>*MWo.Qii«ssK*9/h3lr»±si 

01~S mass%. 3 <E> &C*?$ L, < «0.01~2 mass^T?* 
[0 046] ±IE©SiC m-tD&iOWkW&TK 5 

KK-c-eti-enflBOKaaisn. kffifl^®* 5 ?' : 

&£Pt, Rh, Pd, Ce, Cu, V.Fe, Au. Aq ftirfcffiJf 3 
h : Incipient) ttt -a K»dtt. 

^©aa*a±s*. aatx-cisa-r* 

t»TSttBS»*«««*«rFr&Ct«:a:o-CtT5. s 

^©^©ji^istp-r^ciiCct-oTtf ^>«, 

[0 047 ] bTWfflfc-hS»£ 

[0048] ^cc. *«fl«:*>*>*««SIHli*o«ft&ffi 
Kr>i>t»Bt4. ^f^tcjfr^aa©^**©^ 
±l2W^fS^W-fev 5 » :?JIf*©[H03ifflK. '/ 

K* iBST •SCi. J: * * J&« 

&SiC S|©-SH2-7 5 !» i' ©StfSCMb, #±S 

■cfijftSoafc. &**hix?i=&*s3 c t tc «t o . Bute 

TA- 5 *««© 5 * a KB*** "fe T*#«« 

i\> s ^^ii©«ateB3e«©ffittafl*a*3 «■ 

Sfb (JUS 5 3**jS«c*«. 61TK*I1 CCD Sft 
©J£/&. C2) ?£^#©*S1#) tC-3l»"C»l/<«Wr 
•5>. 

[0 04 9] (l) tn»3R£*Tte9 5 » Jfl^rA £ 
;fSB©1*« 



j #g§2 0 0 1 -3 1 4 7 6 4 
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a. fHf&SXS 

c©xm«. sica©w.»*a#-fe^ 5 

S=S:ffi«"r^< . 800 -1600*CCC5~100 B#lfflJni*!U'-C 

«WK:+»ftSWUt56«*ntf, C©I*H*«B&#pJ1i!-e 
ife*. W*.tf. S1C««*t«-fc*fc» 0.8 mass%*Ig 
©SiO* fc£i*/C»r»S. CftWt, SiC ©*®^f4l^cc 

L0 n*-. S6K. WaafclSLhS SiOz SrffflD 

-r S Stt £> 0 c: ©«^ . ®tf b#am-e soo - leoo'C 

"C.5 ~100 B#faJ, M1-5Ci*iMJl,^. 80 

o ; c»ci. afbKJ&WBC»>«<* -*ifiOO*C*M 

<*if>-Cfc4. »H*milO00~150O-C. 5~20hr-C& 

©M?L^. «JLStJ&«£ftS*ft».>©tr. 

14%aft 5 C £ ifite^fr h ~C$> 4 . 

20 [ 0 0 5 0 ] b . ig^aifi 

c©xg«. -bn«*«fljfr-s«-fe9 5 *«fo«i 

y •> Ai<o«^*««tt if tai»"C v*ju- y;ua«: «fc *) 

Ms^ciKj:'}, *±sMMi»a*rrA'5**a 

[005 1 ] ±lHil^*^?S© - 

30 AlCNOs ) 3 - A1C1 3 . AlOO . AlPO* . AT 

2 (S0« ), , A1 2 0, . A1CQH) 3 . A1tt£*W*»6*l 

5. ^FdibrtiAKOCHs )s . AKOCa H s )s . Al (i 
so-OCs H, ) s t££ifi$>2>. 

[0052] —is. ±nm^mm.<D -fey ■> a# 

W{b^©^^oi,i-CJi, Ce(NQs )s , Cea 3 , Ce 2 
40 CSO« ) 3 , CeOz , Ce(0H) s , Ce 2 CC0 3 ), UEWM.* 

[0053] ±.m^m&(Dmm tvr\t. ?k 

6.±E©*a<b^ao»»**a <£*> 
jii^iuri?. mm. van* vm. br 

5Cii*S. T;l'5^?f®©W^'tt J &f5l-t^ 

■ttiytatxe. ftdarawbaoaK. L1, K. Ca, Sr, B 

50 a La, Pr, Nd, Si, ZKD**fe<fcMb^*, ffl^Jl 
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[0 0 5 4] *fS^tC*Jl^-C, »$Ut»5feSit^©W 

», i. 3^2>s?*- *3s©s&-©s 

[0 05 5] #"#>-5A1(N0s )s Oil*. 10-50mass%-C 

Ci*5Tt-r. — -fi. 50nras^J:9^<tiglBB$(C$S*& 
fi*S^< ^;l"fbL-^-T CeCNO 

lmass96*»Ki-rrBlffc*ffla-r*Ci*»-C 
€fT. 30mass%£ , 5^<fc«^f£ceOs ©ffcESStfec 
5fri=>T*$>-l>„ — AKNOs ) 3 «t CeCNO, ) s <t©K^ 

gn£«. io: 2 itsctwau^ -e©s&», AT 

CN0 3 )s i'^fKtSCtKJ:?), ^^©CeCfe & 

[0 05 6] ±tz&mit-&®i<o-gm8&*< / EMT2> <t * 

©Sfif«. 50-130 -C#M*tA>. 50*C*j^/cij§W© 

jgjB&asffii^* 1 e»fs> «3 > — *i3o °cjl k> iiso t sis* 5 

[0 0 5 7] ±IB©-fe ') t> A#W^Jl-fb-^J CAKNOs ) 

;W =1 .=. ^ A £ ©1S^»{b8l * fcB SStefc^fiS § £ fc 
&{C. iMI/a.r.'JAjBtL.t:, 0>J*.«ZrO(NO a ) 2 *>ZrO 

bet* c t ic j: 9 . mim-&m{m*nz i^wsc 

[0 0 5 8] tTMRttC &tt» ±ts©J: -5 

ftAS-tf-SCi-Cifc*. -e©fc2st>tc, #RB\ ^SF*?«: 

(7^*) ^rAnrBirfa^Mb-^-^^*^ 
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jRife*^^<fT**6**«:i* I -C**. 
[0059] c. ftiSXS 
COI1B, NO* tt U 

S^ifHR*!**-*"***?*-^ 120 -170-CX 2hr 

[006 0] d . {g^j&re 

5.tmm*fc&?zfc&<D<!mi&<v&&'z&'o. 300 ~ 

500 •C©saKMKrt--5C4rt»«*LC». <S^©SS 
#300 T;«fc9fi^i»Smi^*l*£U*<. -^500 

XJ:»)*^iAi, o, tf&IHbU *©^©i*«l«: 
[0 06 1 ] e . JS&jfcJ&SIS 

^{b®)^Wr;V5^{i. 4nSS«I« («t^«£^-) ±Ur> 
-e-nstc^t^b^ffi^roWM^^s^^o — r 

30 -fae^-r-5<t#(cHSiiiCj;bS®S* 5 -^ii>-r-6. L«»L.. 

m<Dm&*mn?z>tn%.hini>. ufc^o-c. m^© 

^©^S^Sb^SS^SfHr^^fcfelCa-r^S^^© 

e^ffi* 5 -en«±©«&* 3 M*TttTcc;i;t>tba 
t.© . 

40 [0 06 2 ] ±fa»*«a©Sfltl* 50-100 'C*5MS b- 

i,^ so-ciOffi^iT^i'^Txr^s^-aSK©*^* 3 
jtif-a-f .' /]Nsa«g«§«©- <: — ^ h^^b-fei^e 

-C*5. —75-. 100 °C&*)-&^t*.ifimth. 1M*k& 

*5^F+^ tc & 4 *»6 1? * S . 
[0 06 3 ] d . 

•|±-CrJl'S^Si-r4/c5!>©S0 ; S ; 2rtf SfSLl,^* 
50 ^l?S;©Se«500 -lOOO'Ct?. 5~20hr©mS^T ; 5 o 



(10) 



17 



[0 0 6 4] (2) ffittJS^OfiJ* 
a. StiMflBXS 

mm «fi) ^»st, *©r^5^»*©iHiatta 
tt«*WDS»fttt* .pt»*ab*^*fi#©«*«« io 

*22.46 massWi-U C <Dffl«c©f»*SrU) ff. SSW* 
0.163 1 *^T4fc©-C*h«, C<Dffli*tt24.7 q/KD 

^haS/T>5>a«Bllt»« C [Pt(NHa ) 2 (NO* ) 
2 ] HNOs v PtSS 4.53 mass%) BfffiO 

ft i.7a/l ©Pt*aJ#S-&4te*«:Bx fi#«:i.7Cfl/i) 

* 0.1630) = 0.272 q ©Pt*ffl»*ftHMU»©"C* 20 

;K6cj:0^-fn^T>5>a^5SK^ (pc«K 4.5 
"3 BP%. ^bn^T>5>e^5SK 

ass cpt^ffi 4.53 mass%) /^a*omfitb^x 

(%) X = 0.272CPtSq)/24.7 C^7KSq)/4. 53 
(Pt^Smass%) "CtffitSn, 24.8mass%<t&£ 0 
[006 5] b. S^jKQH 

[0 06 6 ] c . KM. ^J&X*I 

fc*LlB*IBItt«U Wf5Wtt£*ffit>Tfi»ft*a 
Jf>5 e *1>-C. N 2 #H5W*-C\ i^soo °C- H5NI1I 

[0 0 6 7 ] ^9mcc^&jHMia. #«#*iMbJB7 ( 

IU^^*AStW)WiOt, #yy>x>t?>««fb 40 

BifDUfef-f — fcf;!/^ ^aV-F7^ 
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TDPFJ £BgiB-f£) ^SfttBA'f ^ 
^U-h (J9&tttftMr: PM) £ali®M (-fe^Bl02) 

**fMbTSC«!:#"C#£. f*-f —tf^St^O 

B ©SStfeoJ1l&-C**. Sc*5, CCDD P F "f>4C»«Sti 

K«ft550 -630 "Cr**. COjS. *HIiSttl£a*D 

g£ 300—400 •ci^:Mtc<STS**c:i:*S"C#, H£ 
T^fflifeffl^t, HfiHBi*oWr>DPP5/^ 
[0 0 6 8 ] «JdttEWfc«*5fc* *»JJfc***»HI 

a) nmxxmmm- * *thc, cosit 

i OD WR^tWHMB- • -TT©****** T HC, 
COKIb 

© i>^>©^*J*tfftli4M&- * 
[0069] 
[**«]Wt«l 

(^wnsfew i - 1 . i - 2 , tmm i ) - 

•tfjl/*©»3!/^iW»fttt:*5W4^f s '-f u- 

tc0 6, EI7 4s<t:^SI8tCmL/^: B 
[0 07 0 ] 
Ml] 



^P§2 0 0 1 -3 1 4 76 4 





^i6w i 


£&ft2 






SiC 7 -f ,fl/^ 


SiC 74^* 


sic yjfr* 














1100"C 20hr 




Si 0,5 

( Si s) 


0 2 % 

(o/u %) 


3 % 
(1.0 %) 


0.2 % 1 
(0.11%) | 


Al,0, £ 


3.2 % 


3.0 % 


3.1 % 


T 

m 




10 nra 


fi nra 






150 rim 


120 n m 






15 


20 




CeQ* (¥t%) 


30 % 


30 % 








a .6. 








TOKg/ca' -e 


53 statu 


lOKs/cn 1 "? 



Soft* 

[0 0 7 2.] 5IJ6W2 
CDPF) fc> ffifi^^iL-Ce^ CPt) 

ft:, ate, ccr>3Q6«K, a#ofi*aiK7;b5ta 
* ^i&HB«B«Ufcfc©r*4. 

[0 0 7 3 1 
[«21 



[0 07 1] a. B6CCSV$\fc5K:* 



(12) 
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£06012-1 


zmw2-2 


MM 






SiC -DPF 


SiC -DP F 


SK -DPF 


SiC —DP F 


A1.0, n-b 






fet 




ai,o, * 


6 e/1 


e b/1 


feu 


B */l 


CcO. fi 


2 e/1 


1 e/l <CeO«) 

l g/l (ZrO,) 


feU 




pt a 


1.7 e/1 


1.7 1/1 


feb 


t.7g/i : 




PH 0 e/KLWeec) 


1 


1 


1 


1.45 


PM S g/l ( Sn/sec) 


1 


I 


1 


1.45 


Al.O. 






4DJH 




420 -C 


420 


>4B0 


440 X 




9.2 KPa 


9.2 KPa 




tl XPa 






420 -C 


420 x; 




>480 -C 




9,2 KPa 


9.2 KPa 






THC, COfttt* 


®11 



[0 0 7 5 ]© i%t;B9(a) f (b) «wr«fc 9 *C , 

;i/5^»«©jt*raioa»t, 900 •atmmvtcts 
[0076] © rt «*»tt ; «iotrt«»3^ 



t; ans«Fiaitt«>ccDP 



^>£DPF©IH*C««fc~£-*!*ALTtT^;fc. C 

$S&1250 RFH fi»3Mn-C3e»»IE**»b. «Kl/fc 
7 -f /V£CDii8U3O34Xi50 mmL "CO. 16 Liter"C*£. 
[0 0 7 7 ] ±ISi^®|CD^m^l3 1 0 tf^To H 1 0 



20 saw:, ^n^n 4oo°c, 410 •C"Cfer*>&«fl^"c* 

*©<L*<0¥«E*tt:ilKPa % 9.2KPa<h20%iS 
<.flLbUCt>S. 850 °C-20hrOK^t#H»**C 

[0 07 8 ]® THC, com?; co#fiti, tt. 

WJt«W5cS*LTCO, THCCDC^-rntDSKfcJftKfejKj 

40 -r^RFra«|l!6*»0cS<, *ti*:»PtOtSttJ*«cCO, 
[0 0 7 9 ]© S£*;DPFB, »5S/^©T« 

[0 0 8 0 ] 
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[0 2] ee*co^^ y^^n-hr^s^iBoa^iaT 

[0 3] *^U3©r;V5^«IRO«fc&BI'C**. 

*. 

[08] ^«2fcte»4^«fe^©tt*«?Biar 
[0 9] ||^2tC*5^T^5^»JS<t«^Oit^ttO 

[0io] mt&m2ittovzT?ffimmotmmim* 
[01] 




AP^ewufc pm fea b tfei* * t & 



«FPg 2 0 0 1 - 3 1 4 7 6 4 
24 

[HI 1 ] *tt«2tC*5W4THC, CO^t^FttCOht 

[013] dp Fos^tttc^f-r S"r-r©BWbi#tt 
[014] dp Fos^»tttcKwr;s»* a 

[015] DPFOBgE^tbK^^^^^o 

1 MiSStfc 

2 -fe^ii 

3 7^5tSB 

4 SIC 

ioi 

10 2 -fe/I/lg' 

103 testis 



[02] 



101 




i4* u/bcc) 



BEST AVAILABLE COPV 



(14) 



<&§§2 001-314764 




BEST AVAILABLE COPY 



(15) 



*$H 200 1-3 L 4 764 



[09] 



[112] 



5 
tf 



100 



or 
N 



















o tt«« 










v P o — 




0 


5 10 15 


20 25 30 



(b) 




• MM 



» 10 15 20 25 



[014] 




Ptl. 6b/1 Ce/AI ,0* Ptl. 5b/L Al .0, PtS. 2o/L Al iOi 



[015] 




I*t3. 6e/L C«/AI «0. Pt3»5a/L A1,0. PtS.2u/L A1,0, 




H*0 CO, 



(b) 




H.0 CO, 

[013] 
(a) 



1200 
1100 
1000 
900 
g 800 

§ 600 
SOD ■ 
400 

300 
200 



Pt/&fl,/A!,0,(ttt» 
AhO. MX C*40wtS 




1200 
1100 
1000 
900 
800 
TOO 
BOO 
500 
400 
300 
200 



0 20 40 60 SO 100 120 140 L60 

(b) 



Al,0. M* 



1200 
1100 
1000 
' 900 
n 800 

S 700 

Si 600 
500 
400 
£00 

200 



0 20 40 60 80 100 120 140 160 

. LSJ 



pt/Al.O. (9tTio2-^ 
AUO, MX 



0 20 40 60 80 100 120 140 160 
SM3 <&) 



BEST AVAILABLE COPY 



(16) 



2001-314764 



C5i)mt.ci : mn&% 

F 0 1 N 3/10 

3/28 3 0 1 



F I 

F 0 1 N 
B 0 1 D 



3/28 
53/36 



3 0 1 P 
1 0 4 A 
1 0 4 B 



mm 

mMmasmamit^ i - 1 ^ trf 8 

^4-302 
C72)»B# fi^JH ^ 



F £ — A C##) 3G090 AA02 

3G091 GB06W GB10X CB17X 
4D048 AA06 AA13 AA18 AB01 AB02 
AB05 BA03X BA03Y BA06X 
BA06Y BA08X BA08Y BMQX 
BA10Y BAX8Y BA19X BM1X 
BA41Y BA42X BA42Y BB03 
BB04 BB08 BB17 
4G069 AA01 AA03 AA08 BA01A 

BA01B BA02A BA02B &^05A 
BA05B BA13A BA13B BB06A 
BB06B BB11A BB15A BC38A 
BD04A BD05A BD05B CA03 
CA07 CA08 CA09 CA18 EA03X 
EA08 EB01 EB18X EBU8Y 
EC02X EC03X EC03Y FB16 
FB23 FB30 



